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Fig. S1. Quality control of the human and mouse spatial transcriptomics datasets. a, Dot plot showing the expression of selected marker genes in the cortical layer
clusters from the human ST dataset. b, Dot plot showing the expression of selected marker genes in the clusters from the mouse ST dataset. ¢, The number of spots
profiled in each cluster, and the proportion of diagnosis attributed to each of the clusters. d-e, Distributions of the number of UMI captured in each of the mouse (d) and
human (e) ST clusters. f-g, Distributions of the number of UMI captured in each of the human (f) and mouse (g) samples. h-i, Distributions of ex-vivo activation' UCell?
scores in each of the ST clusters in the human (h) and mouse (i clusters). For box and whisker plots, box boundaries and line correspond to the interquartile range (IQR)
and median, respectively. Whiskers extend to the lowest or highest data points that are no further than 1.5 times the IQR from the box boundaries.
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Fig. S2. Clustering results in the human ST dataset. We used BayesSpace3 to jointly cluster spatial transcriptomic spots in the 39 samples from the human dataset
based on their transcriptomic content as well as their spatial information (Methods). This process resulted in nine clusters, which we annotated based on marker gene
expression and anatomic location. Each human ST sample is shown here with each spot colored by BayesSpace cluster assignment. We organized the samples in this plot
by disease status, sex, and age.
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Fig. S3. Clustering results in the mouse ST dataset. We used BayesSpacea to jointly cluster spatial transcriptomic spots in the 80 samples from the mouse dataset
based on their transcriptomic content as well as their spatial information (Methods). This process resulted in 15 clusters, which we annotated based on marker gene
expression and anatomic location. Each mouse ST sample is shown here with each spot colored by BayesSpace cluster assignment. We organized the samples in this plot

by disease age, genotype, and sex.
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Fig. S4. Quality control of the integrated snRNA-seq dataset. a, Distributions of the number of UMI captured in each snRNA-seq sample for the frontal cortex (FCX, top)
and the posterior cingulate cortex (PCC, bottom). b, Distributions of the number of genes captured in each snRNA-seq sample for the FCX (top) and the PCC (bottom). ¢
UMAP dimensionality reduction plot of the integrated snRNA-seq dataset comprised of the data generated in this study and three previous snRNA-seq datasets of AD. The
UMAP plot is faceted by study of origin, and colored by cluster annotations. d, Bar plot showing the number of nuclei in each of the snRNA-seq clusters. e, Heatmap
showing the expression of the top 5 marker genes ranked by effect size in the snRNA-seq dataset. These marker genes were identified using only the data generated in this
study, and this heatmap only shows expression data from these nuclei (Methods). f, Heatmap showing the expression of the same genes as in panel (e) in the three other
snRNA-seq datasets. g, Distributions of ex-vivo activation ' UCell? scores in each of the snRNA-seq clusters. For box and whisker plots, box boundaries and line
correspond to the interquartile range (IQR) and median, respectively. Whiskers extend to the lowest or highest data points that are no further than 1.5 times the IQR from the
box boundaries.
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Fig. S5. Early-stage AD versus control DEGs in the ST dataset. Volcano plots show the adjusted significance levels and effect sizes from the differential gene expression
comparisons between early-stage AD cases versus cognitively normal controls in the human ST dataset. The results are shown for the differential gene expression analysis
in each of the nine spatial clusters. The top and bottom ten genes by effect size are annotated.
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Fig. S6. Late-stage AD versus control DEGs in the ST dataset. Volcano plots show the adjusted significance levels and effect sizes from the differential gene expression
comparisons between late-stage AD cases versus cognitively normal controls in the human ST dataset. The results are shown for the differential gene expression analysis in
each of the nine spatial clusters. The top and bottom ten genes by effect size are annotated.
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Fig. S7. AD in DS versus control DEGs in the ST dataset. Volcano plots show the adjusted significance levels and effect sizes from the differential gene expression
comparisons between AD in DS cases versus cognitively normal controls in the human ST dataset. The results are shown for the differential gene expression analysis in
each of the nine spatial clusters. The top and bottom ten genes by effect size are annotated.
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Fig. S8. Late-stage AD versus control DEGs in the snRNA-seq dataset. Volcano plots show the adjusted significance levels and effect sizes from the differential gene

expression comparisons between late-stage AD cases versus cognitively normal controls from the integrated analysis of the three previously published snRNA-seq datasets.

The results are shown for the differential gene expression analysis in each of the snRNA-seq clusters. The top and bottom five genes by effect size are annotated.
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Fig. S9. AD in DS versus control DEGs in the FCX snRNA-seq dataset. Volcano plots show the adjusted significance levels and effect sizes from the differential gene
expression comparisons between AD in DS cases versus cognitively normal controls in the frontal cortex (FCX) snRNA-seq dataset. The results are shown for the
differential gene expression analysis in each of the snRNA-seq clusters. The top and bottom five genes by effect size are annotated.
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Fig. S10. AD in DS versus control DEGs in the PCC snRNA-seq dataset Volcano plots show the adjusted significance levels and effect sizes from the differential gene
expression comparisons between AD in DS cases versus cognitively normal controls in the posterior cingulate cortex (PCC) snRNA-seq dataset. The results are shown for
the differential gene expression analysis in each of the snRNA-seq clusters. The top and bottom five genes by effect size are annotated.
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Fig. S11. Comparison of snRNA-seq AD in DS versus control DEG effect sizes in the PCC and FCX Comparison of differential expression effect sizes from AD in DS
versus control in the PCC and FCX snRNA-seq data. Genes that were statistically significant (adjusted p-value < 0.05) in either comparison were included in this analysis.
Genes are colored blue if the direction is consistent, yellow if inconsistent, and grey if the absolute effect sizes were smaller than 0.05. Black line represents a linear
regression with a 95% confidence interval shown in grey. Pearson correlation coefficients are shown in the upper left corner of each panel.
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Fig. S12. snRNA-seq DEGs examined by chromosome a, Heatmap colored by effect size from the PCC AD in DS versus control differential gene expression analysis,
with genes stratified by chromosome and by spatial region. Statistically significant (FDR < 0.05) genes with an absolute average log2(fold-change) >= 0.25 in at least one
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Fig. S14. Comparison of spatial transcriptomic DEG effect sizes between early-stage AD and late-stage AD Comparison of differential expression effect sizes from
early-stage AD versus control and late-stage AD versus control. Genes that were statistically significant (adjusted p-value < 0.05) in either comparison were included in this
analysis. Genes are colored blue if the direction is consistent, yellow if inconsistent, and grey if the absolute effect sizes were smaller than 0.05. Black line represents a
linear regression with a 95% confidence interval shown in grey. Pearson correlation coefficients are shown in the upper left corner of each panel.
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Fig. S16. 5xFAD versus wild type DEGs at four months of age. Volcano plots show the adjusted significance levels and effect sizes from the differential gene expression
comparisons between 5xFAD versus wild type mice at four months of age. The results are shown for the differential gene expression analysis in each of the spatial
transcriptomic clusters. The top and bottom six genes by effect size are annotated.
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Fig. S17. 5xFAD versus wild type DEGs at six months of age. Volcano plots show the adjusted significance levels and effect sizes from the differential gene expression
comparisons between 5xFAD versus wild type mice at six months of age. The results are shown for the differential gene expression analysis in each of the spatial
transcriptomic clusters. The top and bottom six genes by effect size are annotated.
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Fig. S18. 5xFAD versus wild type DEGs at eight months of age. Volcano plots show the adjusted significance levels and effect sizes from the differential gene expression
comparisons between 5xFAD versus wild type mice at six months of age. The results are shown for the differential gene expression analysis in each of the spatial
transcriptomic clusters. The top and bottom six genes by effect size are annotated.
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Fig. S19. 5xFAD versus wild type DEGs at twelve months of age. Volcano plots show the adjusted significance levels and effect sizes from the differential gene
expression comparisons between 5xFAD versus wild type mice at six months of age. The results are shown for the differential gene expression analysis in each of the
spatial transcriptomic clusters. The top and bottom six genes by effect size are annotated.

Miyoshi & Morabito et al. 19



a 4 months ®

JJJJJ;JEJ.JJJ

0'1-1"1- Bl B B

6 months ® 8 months @ 12 months

500 |
1000 -|
4 months 6 months @ 8 months @ 12 months
e ctx (deep layers) lateral ventricle
. o WM1
o ctx (upper layers) striatum
o WM2
o ctx (olfactory) o thalamus1
. © WM (cerebral peduncle)
© hippocampus thalamus2 erythrocytes/neurons
o hippocampus (pyramidal)  « hypothalamus/amygdala cent v
Upregulated 4 months 6 months 8 months 12 months
1 1 e -
regulation of 1 4 + e
NIK/NFkB signaling | 1 -® T°
I - z T
regulation of » f :!.'. ED
T cell activation I ) i B
? + 3°
immunoglobulin mediated _'. T 1‘ =,
immune response 1 1 g _I_‘
* T® " =
i I 3 . 1 S
cholesterol biosynthesis =@ 1 do do
— 1 ——e i °
cellular response to '_. B * g
LDL particle stimulus - r ﬂ ="
o "y = =9
o : -» - - =
integrin-mediated . f T L
signaling pathway ——e - — ==
i - Lo g
b 1 xe I
ECM disassembly =l Y +e E=4
Odds Ratio - - -» -
® 100 3 ? %
regulation of 4o E= £
@ 200 AB clearance - = —9
@ 300 2 3 = |
1 1 )
@ 400 dog(pvalue) © O P A P O X P A P O X P R P OO P PP
Downregulated 4 months 6 months 8 months 12 months
1 | | |
. N | | t I
cholesterol biosynthesis | : —e
| | ® I
—te 1 1 1
. . -_—
negative regulation of | ° 1 1 |
neurogenesis —it— @ 1 1 1
e — | | |
| | | |
axon regeneration 4 1 —. —
| | | |
| 1 1 1
| 1 1 1
endothelial cell migration | | . —Io
E——
1 1 |
—T° ——9 ——e —®
maintenance of 1 1 —L.
synapse structure ¢ . 4
=1 F ; =
E—— PY »
negative regulation of a’ —‘I
microtubule polymerization T ° | |. 1 Py
—0 —0 1 1
. : : : —|—e
regulation of 1 1 Y 1
amyloid fibril formation | | 1 ‘o
Odds Ratio
Q N Q Q o
® 30 -log(p-value) o® qj& ARSI (LJJ 22 LA o 42 Dl q:fg PPN,
@ 50
@ 20

@ 10

Fig. $20. Number of 5xFAD DEGs and GO term enrichment analysis. a, Barplot showing the number of DEGs in each group. b, Selected pathway enrichment analysis

for the 5xFAD DEGs.

20 | bioRyiv

Miyoshi & Morabito et al.



a
L2/3 L3/4 L3-5 L5/6 Leb

L1
[ | C I puman Ctuster

o icgrosss
2 - . ]
I = O 0 I

[ | e | [
N NI N e e . .
X

correlation <

-04-02 0 02 04

Human Cluster

N oiegrosis

oo

g

Fig. S21. Comparisons of human and mouse DEGs. a-b, Heatmaps showing correlations of effect sizes between human and mouse ST datasets in orthologous genes

c

© early-stage AD
® late-stage AD
® ADinDS

4 months
® 6 months
® 8 months
@® 12 months

@ ctx (deep layers) .
@ ctx (upper layers)
@ cix (olfactory)

® WMm1

o wM2

©® WM (c. peduncle)

Avg. log,(FC)
05

[

! -0.5

z?ﬁlrpina.’:‘n

. Cst3

~ Emin

Cnp

Cxcl14

Hopx

between human and mouse for cortical layer clusters a and white matter b clusters. ¢, Heatmap showing differential gene expression effect size results in the 5xFAD versus

WT comparisons.

Miyoshi & Morabito et al.

21



M1
SOX2-0T gppr

TMEM 148
2 ERMN
PPP1R14A
DBNDDZ: CRYAgNP 1
PIP4K2A ~® ¢
CLDND1 PLP1  MOBP
@ ® L ]
RNASE1
° SELENOP MAG
CLDN11 MBP Lgmp2
§CD ® ]
EVI2A
]

MAL
¢ prma B)PP2

M5

RPL30
RPL38 © Rps29
A RPS23

R.PS25 RPL37TPT1

FTH1. B RPS12 EPS&
R.P827 o e
R;PL;M RfL37A F\’.PL32

RPLP1
L RI:S27A R.F’L26

RPL21 RPS8 R.PS18
L] L

RPS13
L}

THISB4X
RPS24
" Rpsar RPL41

M9

TSTD1
sppLa © SRS
A CKAPS

FXR2
* TUBG2 CAB39 NLGN2

°

COOPZ1 NgDT21 N§EH1
CSNK1D TMEM132AIP6K2

(6} [9) [

gUB HOMOXZ FADS3

DBA\I 1 Cgl CHD6 L@RTM:;

I\/éED1 5
PORXLZB

PSMD6
O PlKea YPC

M13

SCN1B
Bamp3 S MBOAT?
b sy17

PDXK
®  MAPK8IP2 CADM3

REFOXC? DOGKZ F‘AIM2

USP22
[

MﬁPK&IPS

GRIN1 PIP4K2B
] ]

A.T EA C.DIP1 P.RRTZ

PSDATCAY S.C N2B
o o

SPTBN4
[

FBXO44
AGAP3
<" kopaz SLCsA2

M2

SCN1A
FXyp7 © SN
A ARNT2

SLC25A6
e ENO1 TTC9B HAPLN4

APBB1 SEPTIN3 ©
o [e]

%C T8
AAK1 SNCG SOD2
o [e] [e)

AOC SEo NEFH VSTM2A

CIT ATP5F1D lgF3A
@) o

KOCNC’I
RC.‘)?AGA

PARM1
7 gpsg RABACT

M6

3 pGM2L1
o

PEG.
HSP90AB1®
A ELAVL4

NEGR1
* ATP2B1 MAP2

GRIA2
[6]

éNKZ
%L CcB1 LOMO4

SCN2A MEG3 CPE
o ) ]

SgECL PRKCB NECAB1
MAP1B SNHG14  T&XW7
Gpaor e e

CNKSR2
GLIP3 ger 40T

M10
PIP5K1C,
cBx6 © GRK2
2 CACNATA

PLPPR2
b KIF1A NATSL

D(l3 GAP4 NORXN2 %HDS

PTMS
°

DYNLL2
[¢]

MIAT  PDZD4

° o

GALNT16
o SYNPO ELK1

SNPH NSMF

%\IPOZ
ARA—IGEF 17/ 8 o

PALM
TNFRSF25
" plLoysLE25A2s

M14
STMNT
wiF o™ ATPSMPL

A COXTA2
MGST3
° ATP5MD COX6C coxXsB

)
C.ALM2 .‘:PIA TMSB1O

HINT1 NDUFA4 COX7C
] ® °

H.SF’AB DXNLL1 U.QCRH
COX6A1 GAPDH S.OD1
C.OX 7B o o

ATPSMF
NDUFB1
®" NDyFss ATPSIF1

M3

SYNT cALM3
MEF2C © 6

A lps
GNAS

° SYT1 CHN1

GéBRA1 %RGN

BASP1
[}

NAPB
VSNLT ©
)
SNAP25 PPP3CA
o o)

I\éP'D(1 OLFM1 GPM6A

TSP\gL 1 SOTMN2 Rg FOX1

cALM1
SYT4
ATP2B2
©  capmkeA YYHAB
M7

CALY psci2
DKK3 © ©
2 Snes
PKM
° NEFL SLC17A7

TI\éI)EM’IQO %NM1 ’(-:)NC1

ENO2
[€]

CLSTN1
©

THY1 TMEMS59L
(] ]
lgLDB I\éCDN PIO-IYHIP

RABGB PRKAR1E SJMN3

%QBP1
SYP
o

CHGA
© ATp1A3iEFM

M11

5 AEBPT ANGPTL
~ IFITM2
)

SRGN
e IFITM3 AQP4
[ °

PZTGHP I%FBFV ylM

SE.RPINA.?

CNN3
®

CLU TUBB2B
e e

2D44 HLA-E STOM

AHCXL1 (aLDNS C.E BPD

7;IMP 1
IZLE C

loglel:]
®  Dpeppr §P99

M15
GJA1
L]

TNS3
SLCTA11®
A ATP1A2

CGNL1
. MT-CO2 MT-ATP6

MT-ND1 MT-CO3
L °

zic2
e
MT-CYB
°

MRV” MT-ND4 MT-ND5

MT—NP3 I\£T—ND2 M‘é\ PaK4

FBXL7
@

ERBIN
TRIMS56
& 1o PAIP2E

MT.RNR2L 10

MT=-CO1 MT-ND4L
° °

M4

BEX1
prepL & ATPIAT
s NDRG4

SYN2
* TUBB2A YWHAH

TgBA 1B (0: Gl ETN1

Yi./VHAG
Sl:;RPINI 1

TAGLN3
]

UCHL1 RGS4
) °

TSPANT MDH1

N§F SIXBP1 YL/V HAZ

G.AP43
P‘VMAZ

NPTN
©  EF4aSYRPN

M8

PNT NEUT
o)

RHI
TMEM203 ©
2 CENPT

ASIC2
s PDE4A RELL2
o o

[¢]
’_!j DAC3 COELFS A'OfP2BB

TRO PGP FNDC10
e} o o

%FODZ ZFOYVE27 L%MBTLZ

PNPO CAPRIN2 KF16

SORCST1
¢}

MESD10
GRAMD4
" caos SRAT

M12

ADD3 ncL
PCDH9 © °

' LT
ANP32B

e DST CCDC8BA 1 cxst

®

lgIFSB AI\‘KRD12 SEPTIN7
MALAT1 HSP90AA1KTN1

[} [} °

DzNC”Z MAN1A2 SEC62

HM(%B1 N§P1L1 GQLGA4

SM:\RCAS
Z§3H 13

BPTF
° " arRx PABPC
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Fig. S24. Module eigengenes of human co-expression meta-modules in the mouse ST dataset. a-b, Left: Module eigengene (ME) distributions for the 15 human
co-expression meta-modules in each mouse age group (control, early-stage AD, late-stage AD, AD in DS) stratified by cortical and white matter clusters. Right: Spatial
feature plots showing MEs in four representative samples. Panel a shows the results in wild type mice and panel b shows the results in 5xFAD.
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Fig. S25. Cell-type deconvolution results in the human ST dataset. Spatial feature plots in eight representative samples from the human ST dataset showing the inferred
proportion of different major cell types based on our deconvolution analysis conducted with SPOTLight4..
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Fig. S29. Integration of amyloid plaque imaging (Amylo-glo) and hotspot analysis in the human ST dataset Spatial feature plots for the human ST dataset showing
the integration of amyloid plaque imaging of Amylo-glo. a, The Amylo-glo score, computed as the sum of the areas (size) for all overlapping amyloid plaques with each ST
spot, and then log normalized. b, Getis-Ord Gi* hotspot analysis based on the Amylo-glo score.
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Fig. S30. Integration of amyloid fibril imaging (OC) and hotspot analysis in the human ST dataset. Spatial feature plots for the human ST dataset showing the
integration of amyloid fibril imaging of OC. a, The OC score, computed as the sum of the areas (size) for all overlapping amyloid plaques with each ST spot, and then log
normalized. b, Getis-Ord Gi* hotspot analysis based on the OC score.

30 | bioRxiv Miyoshi & Morabito et al.



Amyloid Plaque Amyloglo Score
a 5X, 4mo, F 5X, 4mo, M 5X, 4mo, M 5X, 6mo, F 5X, 6mo, F 5X, 6mo, F

Amyloglo
Score

5X, 12mo, M

RSy
e,

Amyloid Plaque Amyloglo Hotspot analysis (Getis-Ord Gi*)

b 5X, 4mo, F 5X, 4mo, M 5X, 4mo, M 5X, 6mo, F 5X, 6mo, F 5X, 6mo, F
iy » . y 2
‘:ﬂ }‘i *‘b W ’r”* ”’&

& R TN <,
R 1"}‘%: «'.44-? 4% -."éf' ® 5? b ";\
B W pow N8 QY

5X, 6mo, M 5X, 8mo, F 5X, 8mo, F 5X, 8mo, M 5X, 8mo, M 5X, 12mo, F
; .«,‘& ; }" » Kot i ,,4.:’ ‘ Ji*‘ . Amyloglo
c S ’.‘2 s -r # m " m v 3/ . x? - ; v ¢ @ <l 4
y e p’ o . - 031\ ”"-\ n-?; e 3
k e £ s o> 3T
e 5 : I : %h )
L N e ;. 4 i ]
B : Wy 0
5X, 12mo, F 5X, 12mo, M 5X, 12mo, M 5X, 12mo, M

e I Ty
y "“'.‘ 3 ~J 4‘ W ‘
5 LR R ,,,%

Fig. S31. Integration of amyloid plaque imaging (Amylo-glo) and hotspot analysis in the mouse ST dataset Spatial feature plots for the mouse ST dataset showing
the integration of amyloid plaque imaging of Amylo-glo. a, The Amylo-glo score, computed as the sum of the areas (size) for all overlapping amyloid plaques with each ST
spot, and then log normalized. b, Getis-Ord Gi* hotspot analysis based on the Amylo-glo score.

Miyoshi & Morabito et al. 31



Amyloid Fibril OC Score

a 5X,4mo, F 5X, 4mo, M

5X, 4mo, M 5X, 6mo, F 5X, 6mo, F 5X, 6mo, F
S ERAT R
e ‘«i_ e,
¥ o N
74 “; - Ene e
6 G £a.,
5 ol \Y
o g
=0 A&
5X, 8mo, M
ocC
S B Score
. .
B g o0
y ‘v ,g, .
7 5.0
& -
Pl -9*; 25
v 0.0

Amyloid Fibril OC Hotspot analysis (Getis-Ord Gi*)

b 5X, 4mo, F 5X, 4mo, M 5X, 4mo, M 5X, 6mo, F

5X, 6mo, F 5X, 6mo, F

27T e

’\ﬁ
: ry Y
£ uv + ' b
:‘: J*}g" o 8.,
* SO

*

LRl .
5X, 8mo, F 5X, 8mo, M 5X, 8mo, M
i, % e P
Ty 2 o o
LT -~ . d

"\ - # *
B TR TR T | ‘i" ;
.’,ﬂ *

5X, 12mo, M 5X, 12mo, M

O =N WH

Fig. S32. Integration of amyloid fibril imaging (OC) and hotspot analysis in the mouse ST dataset Spatial feature plots for the mouse ST dataset showing the

integration of amyloid fibril imaging of OC. a, The OC score, computed as the sum of the areas (size) for all overlapping amyloid plaques with each ST spot, and then log
normalized. b, Getis-Ord Gi* hotspot analysis based on the OC score.

32 | bioRxiv Miyoshi & Morabito et al.



Mouse brain spatial co-expression network

Ntng1
Adarb1. Tef7I2
> Slc17a6
n“{ v Prkcd

Mgp

Crip1
o

ool
o.L‘arsz Tto
v
QGm42418 Cigb

Tyrobp E ctd
Hexb

°Arhgap5

o
Ankrd12

Chn1 Ndufa4 °
Mg Enct Ubb

TOM UMAP2

LdVINN NOL

b

regulation of catecholamine secretion
regulation of dopamine secretion q
axonogenesis

vascular transport

transport across blood-brain barrier 4
nervous system development -
anterograde trans—synaptic signaling
chemical synaptic transmission
regulation of synaptic transmission, glutamatergic -
chromatin remodeling 4

ribonucleoprotein complex assembly A

mRNA processing 1

metal ion transport

long-term synaptic potentiation

extracellular matrix organization A

platelet degranulation A

type | interferon signaling pathway 1

neutrophil mediated immunity 4

neutrophil activation involved in immune response 1
gene expression

aerobic electron transport chain 4
translational elongation A

cellular response to oxidative stress A
microglial cell activation 4

synapse pruning 1

complement activation, classical pathway 4
response to amyloid—beta 4

regulation of autophagy 1

cellular respiration A

glucose catabolic process to pyruvate 4
myelination -

neuropeptide signaling pathway A

synaptic transmission, glycinergic
histone methylation {

log1o (Enrich)  -log1o (P)

@® 6
[
@ o

5xFAD module eigengenes by age

Lo ot o oo T DTN Lo sk e e el

S0 G S O R A o g

O Ll O o e b Lt s s

it e QU I

3

S e
g
"
T A0 S Y o

B i At P AP G o
g gy

]

aand
ot
it
it
o b sl sl o e 0 ol L
i A R 0 AR R i B

i S S o S e D s G

E 3
st plignigm'y o Ky b e s 4t P
L b ulls WU L Py R TpTIgIng i 'Y
SM10 éé“
chbe b s beee b M M sase UMY i ol B ol [onte sebe B s sere e M MU e YD sk sl S i)
T | i i | ] —— T i i | | [ —
& Q ¢ &) IS NN QL N 42 N N & & Q & & I NN N N 43 N N &
A P S A A P O FF ST T ST
R o & A ) S S A 2 @ G & < S X N & K NS E & & &
/60'7) s /QQQ Q’Z? v\,\\QQ \)%/Q \)%/b & A 0@/ 4mo /6& Fod § & {@e V\_\\QQ \,a’Q \)@/b @@ A v@/ 4mo
& & v‘oo 2 o ¢ & 6mo & & ,0«00 & & e &© 6mo
Q&‘ ro‘ oé"b & 8mo q}\t‘ ro? o&ﬁ‘q’ \SC’ 8mo
R N 12mo & K N 12mo

Fig. S33. Co-expression network analysis in the mouse ST dataset a, UMAP plot of the mouse spatial co-expression network. Each node represents a single gene, and

edges represent co-expression links between genes and module hub genes. Point size is sca

led by eigengene-based connectivity. Nodes are colored by co-expression

module assignment. The top five hub genes per module are labeled. Network edges were downsampled for visual clarity. b, Dot plot showing selected GO enrichment
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Fig. S34. Module hub gene networks from the mouse co-expression network analysis Hub gene networks for each of the 10 mouse spatial co-expression modules.
The top 25 hub genes ranked by kME are visualized. Nodes represent genes, and edges represent co-expression links.
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Fig. S35. Module eigengenes in representative samples from the mouse ST dataset Spatial feature plots showing module eigengenes (MEs) for the ten mouse
co-expression modules shown in eight representative samples.
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Fig. S36. Module-trait correlation analysis in the mouse co-expression network a-b, Heatmap showing the module-trait correlation results for age, sex (positive
correlation corresponds to female), and gene signatures for plaque-induced genes (PIGs), disease-associated oligodendrocytes (DOL), disease-associated microglia (DAM),
and disease-associated astrocytes (DAA) in wild type (a) and in 5xFAD (b) mice. ¢, Heatmap showing the module-trait correlation results with the amyloid imaging analysis
(Amylo-glo and OC) in 5xFAD with amyloid quantifications. Not significant (ns), p > 0.05; * p <= 0.05; ** p <= 0.01; *** p <= 0.001, **** p<= 0.0001.
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Chen et al. 2020 projected module eigengenes
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Fig. S37. Investigating the gene co-expression modules from Chen et al in our 5xFAD ST dataset a, Spatial feature plots showing module eigengenes (MEs) for the
ten mouse co-expression modules shown in eight representative samples. b-¢, Module eigengene (ME) distributions for the ten mouse co-expression modules in each
mouse age group (control, early-stage AD, late-stage AD, AD in DS) stratified by cluster for 5xFAD (b) and 5xFAD mice (c). d, Heatmap showing gene set overlap analysis
results comparing the sets of genes from the mouse ST co-expression modules with the co-expression modules identified from the Chen et al.® study. Fisher's exact test

results shown as follows: Not significant (ns), p > 0.05; * p <= 0.05; ** p <= 0.01; *** p <= 0.001, ***
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* p<= 0.0001.
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